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Introduction: Acute severe respiratory failure poses a major treatment challenge which stubbornly carries high mortality and morbidity rates. Here, we review PaO 2 /FiO 2 (PF) ratio and disease severity, and discuss protective lung ventilation and the rescue therapies, and when to use what? PF ratio alone is not sufficient to determine disease severity: A recent study by Villar and colleagues demonstrated that only 38% of patients who were classified as severe acute respiratory disease syndrome (ARDS) patients based on the PF ratio met the actual severe ARDS criteria after a standardized ventilator setting. In a recent trial conducted by Caironi 1 and colleagues, alteration in the positive end-expiratory pressure (PEEP) level affected the PF ratio and disease severity. Using the PF ratio alone as the major determinant for disease severity will increase the risk of selecting the wrong therapy for the patient. Protective lung ventilation: Between 1998 and 2000, two prospective randomized controlled trials (RCT's) showed that lower tidal volumes (V T ) decrease mortality compared with higher V T . 2, 3 Retrospectively, plateau pressure (pPlat) , 32 cmH 2 O was the major difference between survival and non-survival, hence V T 4-6 mL/kg of predicted body weight (PBW) and pPlat , 30 cmH 2 O became the standard of care. Several papers challenged the pPlat value of 30; in 2005, Hager 4 and colleagues could not identify a safe upper limit for plateau pressures in patients with ARDS. Moreover, V T reduction would have improved the outcome, even in patients who already had pPlat , 30 cmH 2 O. More recently, Amato 5 and colleagues demonstrated that driving pressure was the ventilation variable that best stratified risk independently of concomitant variations in PEEP and plateau pressure. This was supported by another retrospective study on ECMO patients by Serpa et al. 6 That opened the question: "What is protective lung ventilation?" Rescue therapies: The two proven rescue therapies to date are: "Prone Position" and "ECMO". Prone Position enhances lung recruitment in a potentially recruitable lung by various mechanisms, releasing the diaphragm, decreasing the effect of heart and lung weight and shape on lung tissue, decreasing the lung compression by the abdomen, and releasing the lower lobes, which improves gas exchange and decreases mortality in severe ARDS patients.ECMO provides extracorporeal gas exchange with no effect on lung recruitment. It affords lung rest and works well for the non-recruitable lung. It has been shown to improve survival for certain groups of patients in highperformance ECMO centers. 7 It is important to note that the delay in utilizing such rescue therapies worsen the outcome. Discussion: PF ratio combined with standardized ventilator setting is superior to PF ratio alone to determine disease severity. This is essential to determine the correct therapy for the right patient.
Lung protective ventilation strategy remains the corner stone for decreasing morbidity and mortality in ARDS patients. However, the lung protective concept may require to be tailored to disease severity; pPlat of 30 cmH 2 O might be safe for a patient with moderate ARDS but may be deleterious in the severe ARDS patient. Moreover, the driving pressure as the safety guard needs to be explored in more RCTs. Clear definition of "Failure of conventional ventilation" needs to be agreed upon and a clear pathway for trial of prone ventilation versus directly initiating ECMO therapy needs to be defined.
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